EXPERIMENTAL RESULTS OBTAINED IN SUGAR BEET CROP TECHNOLOGY AND WATER CONSUMPTION SPECIFIC TO TRANSYLVANIA’S FIELD CONDITIONS by PUSCAS, Ancuta PUSCAS et al.
 528 
Bulletin UASVM, Horticulture 65(2)/2008 
pISSN 1843-5254; eISSN 1843-5394 
 
 
EXPERIMENTAL RESULTS OBTAINED IN SUGAR BEET CROP 
TECHNOLOGY AND WATER CONSUMPTION SPECIFIC TO 
TRANSYLVANIA’S FIELD CONDITIONS  
 
Ancuta PUSCAS1, Emil LUCA1, Simona BARSAN2, Vasile CEUCA1, Al. SIMU 
 
1 University of Agricultural Science and Veterinary Medicine Cluj-Napoca 
3-5 Manastur Street, Cluj-Napoca, 400372, Cluj, Romania, apuscas@usamvcluj.ro 
2
 ICIA, Cluj-Napoca 
 
Keywords: sugar beet, crop technology, production, water consumption 
 
Abstract: The researches accomplished during the experimental years 2006 and 2007, concerning the 
sugar beet crop technology and water consumption in Transylvania’s Field conditions, analyzed the 
establishment of adequate technological measurements consonant to plants’ demands and related to water 




It is known that a sugar beet variety is valuable for production when it is in accord with 
the ecological conditions of the cultivated area and reacts properly to the agro-technical 
measurements applied. Beside the production capacity, which constitutes one of the most 
important aspects, the sugar beet variety must be characterized by precocity, a uniform rising 
and a superior harvest quality, attributes that influence its profitableness in the related 
agricultural sector.   
 
MATERIALS AND METHODS 
 
Plant material 
During the experiences we followed the behavior of three sugar beet varieties, in 
different water regimes, as it follows: 
• The ROSITA variety was registered/re-inscribed in 2002 and it is original from 
Sweden; it is a diploid variety, with a sugar beet production of 68.4 t/ha and the white sugar 
production reaches 8.7 t/ha. It is a variety that tolerates the Cercospora beticola and has a 
moderate resistance to Erisyphe graminis. 
• The BOGDANA variety is a NZ type, also native from Sweden. It is a diploid variety 
with a 73 t/ha roots production and approximate 9 t/ha sugar production. It was registered/re-
inscribed in 1999 and it is resistant to Cercospora beticola. 
• The GINA variety is also a NZ type, registered/re-inscribed in 2000. It is a diploid 
variety with a productivity of 64.4 t/ha roots and 7.6 t/ha sugar production; it was created in 
Denmark and it is a variety which tolerates Cercospora beticola. 
 
Experiences emplacement and description 
The experiences were emplaced on the arable land located at the periphery of Turda 
town, during 2006 and 2007.   
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Comparative cultures were arranged in a poli-factorial system, with sub-divided lots; 
factor A is the water regime, factor B is density and factor C – the variety. For each 
comparative crop three repetitions were assured. Both density and sugar beet varieties, within 
each repetition, were randomized.  
For sugar beet crop experiences there is no need to foresaw experimental lots with 
marginal lines in order to eliminate neighbors’ influence, because this influence does not exist 
but in case of very different varieties. 
General data regarding sugar beet field experiences 
Generally, the experiences’ diagram in irrigation conditions must create the possibility 
to distribute water as uniform as possible, to measure it precisely to ensure a good isolation of 
variants within the location, at the same time not to cover large surfaces in order to increase 
results’ precision and also to reduce execution expenses. 
The optimal form of lots within these experiences is the right-angled one, and the lots’ 
size should be between 30-60 m2 harvest surfaces.  
The experience arrangement method is the sub-divided lots. 
In furrow irrigation the isolation spaces, foreseen to remove neighbors influence 
between variants with different water treatments, are between 4-8 m, according to soil 
texture, or larger on phreatic humid soils. Therefore it is recommended to bring water through 
pipes at low pressure up to the lots’ margins to use performant distribution and measurement 
equipments instruments. 
The study of furrow elements can be done on lands with a proper acclivity, previously 
skimmed. There are used specific diagrams to determinate the interactions between furrow 
length, acclivity flow, section and furrow profile; at the same time the watering uniformity is 
analyzed.  
RESULTS AND DISCUSIONS 
 
2006 Results 
Soil interaction at water regime and density 
The results obtained prove the superiority of the Bogdana variety, registering a very 
significant positive difference, with a production of 73.2 t/ha, in irrigation conditions a 
density of 80000 pl/ha, result confirmed also by the comparative analysis of the other 
experimental interactions. 
The Gina variety registered very significant negative differences for all experimental 
variants, with lowest productions both in irrigated (63.6 t/ha) and non-irrigated conditions 
(63.1 t/ha). 
Rosita variety productions were not at all influenced by water regime and density (see 
Table 1). 
Table 1 
The variety influence on sugar beet production  
(Turda, 2006) 
 
No. Variety Production t/ha 
Production 
% Difference Significance 
                             Average 67.6 100 0,00 Mt. 
1. Rosita 66.8 98.9 -0,74 0 
2. Gina 63.7 94.3 -3.86 000 
3. Bogdana 72.2 106.8 4.61 *** 
DL (p 5%)               0.56 
   DL (p 1%)               0.78 
   DL (p 0.1%)               1.07 
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During the experimental year 2006, among the three sugar beet varieties studied, the 
Bogdana variety registered the highest production (72.2 t/ha), exceeding the experience’s 
average (67.6 t/ha) with a very significant positive difference. The three experimental 
varieties production changed between 66.8 t/ha and 72.2 t/ha. The lowest production was 
realized by the Gina variety (63.7 t/ha), which registered a very significant negative 
difference compared to the experience’s average. The Rosita variety registered a significant 
negative difference with 66.8 t/ha production. 
Table 2 
The water influence on sugar beet production 
(Turda, 2006) 
 
No. Water regime Production t/ha 
Production 
% Difference Significance 
        Average 67.6 100 0.00 Mt. 
1. Irrigated 67.9 100.4 0.30 - 
2. Not-irrigated 67.3 99.6      - 0.30 - 
DL (p 5%)                1.90 
   DL (p 1%)                4.38 
   DL (p 0.1%)              13.95 
 
The average production of the three sugar beet varieties studied, realized in irrigated 
conditions was of 67.9 t/ha and the production registered in no-irrigation conditions was 67,3 
t/ha; compared to the average production the differences registered do not have any statistical 
insurance. 
 
2007 Results  
During the experimental year 2007, in no-irrigation conditions, among the three sugar 
beet varieties studied, the Bogdana variety registered the highest production, exceeding the 
experiences’ average with a significant positive difference. The productions of the three 
experimental varieties changed between 62.7 t/ha - 72.3 t/ha. The lowest production was 
realized by the Gina variety, which registered a very significant negative difference compared 
to the experience’s average. 
In irrigation conditions, all three varieties registered notable productions. The varieties 
Bogdana and Rosita had good productions and Gina realized the lowest production 
registering a significant negative difference compared to the experience’s average. 
 
Table 3 
The interaction between variety and water regime on sugar beet production 









Average 67.5 100 0.00 Mt. 
Rosita 66.9 99.2 -0.56 - 




72.1 106.,8 4.61 *** 
Average 67.1 100 0.00 Mt. 
Rosita 66.5 99.2 -0.55 - 




71.6 106.8 4.55 *** 
    DL (p 5%)                   0.86 
 DL (p 1%)                    1.19 
 DL (p 0.1%)                                                                     1.63 
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In what concerns the interaction between variety and density on sugar beet production, 
the results obtained proved that the Bogdana variety productions were very significant 
positive exceeding the average; meanwhile the variety Gina was registered with a very 
significant negative difference having the lowest productions and the Rosita Variety did not 
register significant differences. 
Table 4 
The variety influence on sugar beet production 
(experimental filed data, 2007) 
 
No. variety Production t/ha 
Production 
% Difference Significance 
Media 67.3 100 0.00 Mt. 
1. Rosita 66.7 99.2 -0.55 - 
2. Gina 63.2 94.0 -4.03 000 
3. Bogdana 71.8 106.8 4.58 *** 
DL (p 5%)                         0.56 
  DL (p 1%)                         0.78 
  DL (p 0.1%)                         1.07 
 
In 2007, among the three sugar beet varieties studied, the Bogdana variety registered the 
highest production (71.8 t/ha), exceeding the experience’s average (67.3 t/ha) with a very 
significant positive difference. The three sugar beet varieties productions oscillated between 
66.7 t/ha and 71.8 t/ha. The lowest production was realized by the variety Gina (63.2 t/ha), a 
very significant negative difference compared to the experience’s average. The variety Rosita 
registered a significant negative difference, with a production 66.7 t/ha. 
 
Table 5 
The interaction between water regime and variety on sugar beet production 
(experimental field data, 2007) 
 





Average 66.7 100 0.00 Mt. 
Not-irrigated 66.9 100.3 0.20 - 
Irrigated 
Rosita 
66.5 99.7 -0.20 - 
Average 63.2 100 0.00 Mt. 
Not-irrigated 63.4 100.3 0.18 - 
Irrigated 
Gina 
63.1 99.7 -0.18 - 
Average 71.8 100 0.00 Mt. 
Not-irrigated 72.1 100.3 0.23 - 
Irrigated 
Bogdana 
71.6 99.7 -0.23 - 
    DL (p 5%)                   0.88 
 DL (p 1%)                    1.42 
 DL (p 0.1%)                                                                     2.91 
 
After statistical interpretations it can be noticed the fact that none of the experimental 









The water regime influence on sugar beet production 
 (experimental field data, 2007) 
 
No. Water regime Production t/ha 
Production 
% Difference Significance 
Media 67.3 100 0.00 Mt. 
1. Irrigated 67.5 100.3 0.20 - 
2. Not-irrigated 67.1 99.7 -0.20 - 
DL (p 5%)                0.59 
   DL (p 1%)                1.37 
   DL (p 0.1%)                4.37 
 
The average production of the three sugar beet varieties studied, realized in irrigation 
conditions was 67.5 t/ha and the production realized in no-irrigation system was 67.1 t/ha; 





The researches made within the experiences regarding the sugar beet crop technology 
and water consumption in Transylvania’s Field conditions, intend to establish the adequate 
technological measurements, according to plant vegetation demands, related to water regime, 
density and varieties cultivated. 
Plants density must be chosen related to its influence on the productivity attributes and 
finally on productions. From the accomplished researches, in optimal conditions of 
technology and water demand satisfied, plants’ density represents one of the factors that 
condition the sugar beet production level. Experimental results show that the highest 
production was realized for all variants at a density of 80000 plants /ha. Generally, due to the 
competition for light, stems diameters diminish and as a result plants’ resistance to drop 
increase, the number of plants damaged and down grows, the percent of sterile plants etc. 
Analyzing production data registered during the experimental period it can be seen the 
fact that for all three sugar beet varieties the highest productions were obtained when the soil 
humidity was maintained at 50% of the Active Humidity Interval; therefore, in 2006 Bogdana 
variety achieved productions counting 71.2- 71.8 t/ha, 66.7-67.8 t/ha Rosita variety, 63.6-64.4 
t/ha Gina variety. By reducing the watering norm with 25 to 50% results in diminishing 
production levels for all sugar beet varieties. The productions obtained in non-irrigated 
conditions have lower values, being influenced by climatic evolution. The irrigation factor 
interactions reveal the advantages of irrigation, in all experimental factor’s combination 




1. Nagy, Z., E. Luca, Al. Turdean, 1994, Regimul de irigare şi consumul de apa la principalele culturi de câmp 
din Transilvania, Buletinul USACN, Seria A-H, vol. 48/2. 
2. Nagy, Z., 1989, Recomandari privind cultura sfeclei de zahăr în jud. Cluj, Tipo Agronomia, Cluj-Napoca  
3. Săulescu, N. A., N. N. Săulescu, Câmpul experimental, ediŃia a II-a, Ed. Agrosilvica – Bucureşti. 
4. Şipoş, Gh., D. Scurtu, Gh. Sin, I. Moga, 1981, Densitatea optimă a plantelor agricole, Ed. Ceres Bucureşti. 
